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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a corrosion-resistant higii-performance rare earth permanent magnet at a low 
cost, 

SOLUTION: Fine powder of one metal selected out of Al, Mg, Ca, Zn, Si, Mn and alloy thereof and an oxide of one or 
more elements selected out of Si. Mn, Zn, Mo, Cr, and P are compounded Into a composite, the composite is formed into 
a corrosion-resistant film, and the film is provided on the pretreated surface of a rare earth permanent magnet of R-T-M- 
B (R is, at least, a rare earth element including Y, T denotes Fe of Fe and Co. and M is at least one element selected out 
of Ti, Nb. Al. V, Mn. Sn, Ca, Mg, Pb. Sb, Zn. SI. Zr, Cr. Nl. Cu, Ga. Mo. W, and Ta, and the contents of the elements are 
represented as follows: 5 wt.%<R<40 wt,%, 50 wt.%<T< 90 wt.%, 0.1 wt.%<M<8 wt.%, and 0.2 wt.%^B^80 wt.%). 
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♦ NOTICES ♦ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] R-T-M-B (and it Co(es) the rare earth elements in which R contains Y - at least - a kind and T - Fe or Fe -) M is a kind of 
element chosen from Ti, Nb, aluminum, V, Mn, Sn. calcium, Mg, Pb, Sb, Zn, Si, Zr, Cr, nickel, Cu, Ga, Mo, W, and Ta at least. The 
content of each element, respectively 5wt%<=R<=40wt%, 50wt%<=T<=90wt%, On the front face of the rare earth permanent magnet 
written at 0. 1 wt%<=M<=8wt% and 0.2wt%<=B<=8 wt% The impalpable powder of at least a kind of metal chosen from aluminum, 
Mg, calcium, Zn, Si, Mn, and these alloys after pretreating. The manufacture approach of the corrosion-resistant rare earth magnet 
charactenzed by giving the corrosion-resistant coat which is chosen from Si, Mn, Zn, Mo, Cr, and P, and which compounds the oxide 
of the element more than a kind at least, and is formed. 

[Claim 2] claim 1 - setting - a rare earth permanent magnet - R-T-M-B (the rare earth elements in which R contains Y - at least ~ a 
kind ~) T IS a kind of element for which Fe or Fe, and Co and M are chosen from Ti, Nb, aluminum, V, Mn, Sn, calcium, Mg, Pb, Sb, 
Zn, Si, Zr, Cr, nickel, Cu, Ga, Mo, W, and Ta at least. The alloy 1 with which the content of each element is written at 5wt% 
< R<=40wt%, 50wt%<=T<=90wt%, 0.1 wt%<=M<=8wt%, and 0.2wt%<=B<=8wt%, respectively. R-Fe-Co-M-B (R and M - the 
above - being the same - the content of each element - 30wt%<=R<=90wt% -) The manufacture approach of the corrosion-resistant 
rare earth magnet which mixes the alloy 2 written at 0wt%<=Fe<=5.0wt%, 5wt%<=Co<=70wt%, 0wt%<=M<=8wt%, and Owt% 
<=B<=2wt%, and is manufactured. 

[Claim 3] The manufacnjre approach of the corrosion-resistant rare earth magnet according to claim 1 or 2 which gave the above- 
mentioned corrosion-resistant coat after performing processing chosen from acid cleaning, alkali treatment, and blasting processing by 
considering the front face of the above-mentioned permanent magnet as pretreatment 

[Claim 4] The manufacture approach of a corrosion-resistant rare eartii magnet according to claim 1 , 2, or 3 that the average thickness 
of a corrosion-resistant coat is 1-40 micrometers. 

[Claim 5] The manufacture approach of claim 1 0.01-5 micrometers and whose aspect ratio (an average major axis / average thickness) 
a configuration is two or more in an average major axis at flake-like impalpable powder for the metal powder which constitutes a 
corrosion-resistant coat and whose content rate of the flake-like impalpable powder in a coat is more than 70wt% by 0.1-15 
micrometers and average thickness thru/or the corrosion-resistant rare earth magnet of four given in any 1 term. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a corrosion-resistant rare earth magnet of having high 

corrosion resistance. 

[0002] 

Pescription of the Prior Art] The rare earth permanent magnet is used abundantly in broad fields, such as various electric products 
and a periphery device of a computer, for the outstanding magnetic properties, and are the important electrical and electric equipment 
and an electronic ingredient. Since Nd which is a main element existing in abundance from Sm compared with a Sm-Co system 
permanent magnet, and Co are not used for a Nd-Fe-B system permanent magnet so much, its material cost is especially cheap, and it 
is the extremely excellent permanent magnet with which magnetic properties also easily endure a Sm-Co system permanent magnet. 
For this reason, increasingly, the amount of the Nd-Fe-B system permanent magnet used increases, and an application is also 
spreading in recent years. 

[0003] Although development research for the improvement in magnetic properties has been energetically performed since invention 
of a Nd-Fe-B system permanent magnet, there are two so-called alloying methods which mix and sinter the alloy powder with which 
two kinds of the presentations as one differ, and manufacture a high performance Nd magnet. The method of manufacturing the high 
performance Nd magnet which maintained a high residual magnetic flux density," high coercive force, and the balaiice that has a high " 
energy product further is proposed by determining the presentation of two kinds of alloys in consideration of the class of magnetic- 
substance configuration phase, a property, etc., and combining these with patent No. 2853838, patent No. 2853839, JP,5-21218,A, 
JP,5-21219,A, JP,5-74618,A, and JP,5-182814,A. 

[0004] However, since a Nd-Fe-B system permanent magnet contains rare earth elements and iron as a principal component, it has the 
fault of oxidizing easily in the inside of a short time in the air which wore humidity. For this reason, when it includes in a magnetic 
circuit, the output of a magnetic circuit declines by these oxidation, or there is a problem with which rust pollutes the device 
circumference. Since the Nd-Fe-B system permanent magnet created with two alloying methods proposed in an aforementioned patent 
official report and an aforementioned open patent official report has the presentation containing Co, although corrosion resistance is 
improving to some extent, it is still inadequate depending on an application. 

[0005] Although a Nd-Fe-B system permanent magnet is beginning to be used for motors, such as a motor for automobiles, and a 
motor for elevators, especially recently, these are obliged to use in a hot and humid environment. Moreover, it must also assume being 
put to the moisture containing salinity, and it is required that higher corrosion resistance should be realized by low cost. Furthermore, 
in the production process, although these motors are short time, a magnet may be heated by 300 degrees C or more, and in such a case, 
they also combine thermal resistance and are required. ;^ ; : . - 

[0006] In order to improve the corrosion resistance of a Nd-Fe-B system permanent magnet, in manyjcases, various surface treatmerit, 
such as resin paint, aluminum ion plating, and nickel plating, is performed, but with the technique of a present stage, it is difficult to 
deal with the above severe conditions by such surface treatment. For example, resin paint does not have thermal resistance, when 
corrosion resistance runs short. Since a pinhole exists in nickel plating slightly, rust is generated in the moisture containing salinity, 
although the ion plating of thermal resistance and corrosion resistance is in general good, it is difficult to need large-scale equipment 
and to realize low cost ~ etc. ~ there is a problem. ' ' 

[0007] After this invention was made in order to offer the rare earth permanent magnet which is highly efficient and is equal to use by 
the above severe conditions in view of the above-mentioned situation, and it pretreats on the front face of a high performance rare 
earth permanent magnet, it aims at offering the manufacture approach of the corrosion-resistant high .performance rare earth magnet 
which gave the coat which has corrosion resistance and thermal resistance with sufficient adhesion. - . 
[0008] 

[The means for solving a technical problem and the gestah of implementation of invention] The result of having examined 
wholeheartedly the Nd-Fe-B system permanent magnet which is highly efficient as for this invention person, and has corrosion 
resistance, R-T-M-B (and it Co(es) the rare earth elements in which R contains Y ~ at least — a kind and T ~ Fe or Fe -) M is a kind 
of element chosen from Ti, Nb, aluminum, V, Mn, Sn, calcium, Mg, Pb, Sb, Zn, Si, Zr, Cr, nickel, Cu, Ga, Mo, W, and Ta at least. The 
alloy with which the content of each element is written at 5wt%<=R<=40wt%, 50wt%<=T<=90wt%, 0.1wt%<=M<=8wt%, and 
0.2wt%<=B<=8wt%, respectively, especially this alloy 1, R-Fe-Co-M-B (R and M - the above - the same - the content of each 
element - 30wt%<=R<=90wt% -) Owt%<=Fe<=50wt%, 5wt%<=Co<=70wt%, Owt%<=M<=8wt%, Mix and the alloy 2 written at 
0wt%<=B<=2wt% on the front face of the rare earth permanent magnet manufactured The impalpable powder of at least a kind of 
metal chosen from aluminum, Mg, calcium, Zn, Si, Mn, and these alloys after pretreating preferably. By giving the coat which is 
chosen from Si, Mn, Zn, Mo, Cr, and P and which compounds the oxide of the element more than a kind at least, and is formed with 
sufficient adhesion, the knowledge of the ability to offer the rare earth magnet excellent in corrosion resistance and thermal resistance 
was carried out, terms and conditions were established, and this invention was completed. 

[0009] namely, this invention - (1) R-T-M-B (the rare earth elements in which R contains Y at least - a kind -) T is a kind of 
element for which Fe or Fe, and Co and M are chosen from Ti, Nb. aluminum, V, Mn, Sn, calcium, Mg, Pb, Sb, Zn, Si, Zr, Cr, nickel, ' 
Cu, Ga, Mo, W, and Ta at least. The content of each element, respectively 5wt%<=R<^0wt%, 50wt%<=T<=90wt%, On the front 
face of the rare earth permanent magnet written at 0. 1 wt%<=M<=8wt% and 0.2wt%<=B<=8wt% At least a kind of metal impalpable 
powder chosen from aluminum, Mg, calcium, Zn, Si, Mn, and these alloys after pretreating. Si - Mn - Zn - Mo ~ Cr - P - from ~ 
choosing — having — at least ~ a kind — more than - an element — an oxide ~ compounding — forming — having — corrosion 
resistance — a coat — having given — things — the description — ♦* — carrying out — corrosion resistance — a rare earth magnet — 
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manufacture - an approach - and (- two -) - the above ~ (- one -) ~ manufacture - an approach - setting - a rare earth 
permanent magnet -- R-T-M-B (the rare earth elements in which R contains Y - at least - a kind -) T is a kind of element for which 
Fe or Fe, and Co and M are chosen from Ti, Nb, aluminum, V, Mn, Sn. calcium. Mg. Pb, Sb, a. Si, Zr, Cr. nickel, Cu, Ga. Mo, W, 
and Ta at least. The alloy 1 with which the content of each element is written at 5wt%<=R<=40wt%, 50wt%<=T<=90wt%, 0.1wt% 
<-M<-8wt%, and 0.2wt%<=B<=8wt%, respectively, R-Fe-Co-M-B (R and M - the above - being the same - the content of each 
element ~ 30wt%<=R<=90wt% -) The alloy 2 written at Owt%<=Fe<=50wt%, 5wt%<=Co<=70wt%, Owt%<=M<=8wt%, and Owt% 
<-B<-2wt% is mixed, and the manufacture approach of the corrosion-resistant rare earth magnet manufactured is offered. 
[0010] Hereafter, this invention is explained to a detail. In manufacturing the Nd-Fe-B system permanent magnet used for this 
invention R-T-M-B (and it Co(es) the rare earth elements in which R contains Y - at least - a kind and T - Fe or Fe -) M is a kind of 
element chosen from Ti, Nb, aluminum, V, Mn, Sn, calcium, Mg, Pb, Sb, Zn, Si, Zr, Cr, nickel, Cu, Ga, Mo, W, and Ta at least. The 
content of each element, respectively 5wt%<=R<=40wt%, 50wt%<=T<=90wt%, The rare earth permanent magnet written at 0.1 wt% 
^"^^^J^^"^" 0.2wt%<=B<=8wt%, especially - R-T-M-B (and it Co(es) the rare earth elements in which R contains Y - at least - 

- a kind and T - Fe or Fe ~) M is a kind of element chosen from Ti, Nb, aluminum, V, Mn, Sn, calcium, Mg, Pb, Sb, Zn, Si, Zr, Cr, 
nickel, Cu, Ga, Mo, W, and Ta at least. The alloy 1 with which the content of each element is written at 5wtyo<=R<=40wt%, 50wt% 
<=T<=90wt%, 0. 1 wt%<=M<=8wtyo, and 0.2wt%<=B<=8wt%, respectively, R-Fe-Co-M-B (R and M - the above ~ being the same - 
th^ content of each element - 30wt%<=R<=90wt% -) The alloy 2 written at 0wt%<=Fe<=50wt%, 5wt%<=Co<=70wt%, 0wt% 
<_M<-8wt%, and 0wt%<=B<=2wt% is mixed, and the rare earth permanent magnet manufacUired with two so-called alloying 
methods is prepared. 

[001 1] Here, an alloy 1 uses an R2Fel4B compound phase (for R, the rare earth elements containing Y are kinds at least) as a 
principal component, and what mainly becomes the main phase of Nd magnet is [ after sintering ] desirable, an alloy 1 - a raw 
material metal a vacuum or inert gas - it dissolves and creates in Ar ambient atmosphere preferably. Although a raw material metal 
uses pure rare earth elements, a rare earth alloy, pure iron, ferroborons, diese alloys, etc., in industrial production, C, N, O, H, P, S, etc. 
make it typically various unescapable impurities and the thing contained. Although alphaFe, R rich phase, B rich phase, etc. may 
remain other than R2Fel4 B phase, since the direction with many R2Fel4 B phases in an alloy 1 is desirable, the obtained alloy 
performs solution tteattnent if needed in creation of a high performance Nd magnet. What is necessary is just to heat-treat the 
conditions at that time at the temperattire of 700- 1 ,200 degrees C under a vacuum or Ar ambient atmosphere for 1 hour or more. 
[0012] on the other hand - an alloy 2 - R-Fe-Co-M-B (the content of each element - 30wt%<=R<=90wt% ~) 0wt%<=Fe<=50wt%, 
5wt%<=Co<=70wt%, Owt%<=M<=8wt%, it being written at 0wt%<=B<=2wt% and making Pf, Dy, or Tb indispensable as R further - 

- desirable - an alloy 1 - the same - a raw material metal - a vacuum or inert gas ~ it dissolves and creates in Ar ambient 
attnosphere preferably, a raw material metal ~ pure rare earth elements, a rare earth alloy, pure iron, ferroboron, and pure cobalt - 
although these alloys etc. are used further, in industrial production, C, N, O, H, P, S, etc. are typically taken as various unescapable 
impurities and the thing contained. Into the alloy obtained in this presentation, R2T1 14 B phase (ttansition-metals element with which 
TI makes Fe and Co a subject), A RT24L phase, RT23 phase, RT22 phase, R2T27 B phase, RT25 phase (one sort or two sorts, and L 
are B, or B and M among the transition-metals element with which T2 makes Fe and Co a subject, these ttansition metals, and M), etc. 
appear in R rich phase and a list. All, for below the melting point of R2Fel4 B phase, an alloy 2 has moderate viscosity in sintering 
temperature, and the melting point of these phases serves as a liquid phase component which does not disturb grained orientation but 
cleans a grain boundary. Although an alloy 2 is the presentation containing many rare earth elements which are easy to oxidize, 
oxidation is controlled by using Co. 

[0013] After grinding separately the alloy 1 and alloy 2 which were described above, respectively, those powder is mixed to a 
predetermined ratio. Although grinding is generally performed on coarse grinding, pulverizing, and a phase target, mixing may be 
performed in any phase. However, as for two alloy powder, it is desirable that homogeneity is mixed with the almost same mean 
particle diameter, and the range of mean particle diameter of 0.5-20 micrometers is good. In less than 0.5 micrometers, there is a 
possibility that magnetic properties may fall that it is easy to oxidize. Moreover, when it exceeds 20 micrometers, there is a possibility 
that a degree of sintering may worsen. - ' . * ,v* 

[0014] 1 - 30wt% of the mixing ratio of the powder of an alloy 1 and an alloy 2 has [ an alloy 1 ] a d^irable alloy 2 70 - 99wt%. Ifan 
alloy 2 is less than [ 1 wt% ], there are too few liquid phase components, sintered density does not go up, and sufficient coercive force 
may not be acquired. When an alloy 2 exceeds 30wt(s)%, there is a possibility that the rate of the nonmagnetic phase after sintering 
may be too large, and a residual magnetic flux density may become small. 

[0015] The mixed mixed fines are fabricated by the predetermined configuration and sinter by continuing with the molding press in a 
magnetic field. It is desirable to perform sintering 30 minutes or more under a vacuum or Ar ambient atmosphere in a 900-1 ,200- 
degree C temperature requirement, and to carry out aging heat treatment 30 minutes or more at the low temperature below sintering 
temperature further after sintering. 

[0016] In the Nd-Fe-B system permanent magnet in this invention, what has the concentration segregation of Pr, Dy, and/or Tb in a 
grain boundary periphery is good. This has the effectiveness that this raises magnetic coercive force more, although Pr, Tb, and Dy 
which are contained in the alloy 2 of a liquid phase component are because it is not spread completely but after sintering exists near 
the grain boundary in the main phase. For this reason, even if it is the same presentation, a magnet with higher magnetic properties can 
be manufactured. 

[001 7] As for the Nd-Fe-B system permanent magnet in this invention, it is desirable that magnetic properties are three or more 239 
kJ/m in more than 1 . IT and coercive force iHc at a residual magnetic flux density Br, and in industrial production, although C, N, O, 
H, P, S, etc. are contained typically, as for the total, it is still more desirable at 796 or more kA/m and maximum energy product (BH) 
max an unescapable impurity element and that it is less than [ 2wt% ]. When 2wt(s)% is exceeded, there is a possibility that the 
nonmagnetic component in a permanent magnet may increase and a residual magnetic flux density may become small. Moreover, 
there is a possibility that rare earth elements may be consumed by these impurities, and may become poor sintering, and coercive force 
may become low. As total of an impurity is low, a residual magnetic flux density and its coercive force become high and are more 
desirable. 

[001 8] The sintered compact consistency of the Nd-Fe-B system permanent magnet in this invention has desirable cc in 7.2g /or more. 
By cc, coercive force may not fully be acquired in less than 7.2g /. Moreover, as for anti-****, 500 or more are desirable at 150 or 
more MPas and Vickers hardness number. There is a possibility that anti-**** may be damaged when less than 500 permanent magnet 
IS actually used by a motor etc. by less than 1 50 MPas and Vickers hardness number. 

[0019] In this invention, the corrosion-resistant coat which compounds the impalpable powder of at least a kind of metal chosen fi-om 
aluminum, Mg, calcium, Zn, Si, Mn, and these alloys and the oxide of at least a kind of element chosen fi-om Si, Mn, Zn, Mo, Cr, and 
P, and is formed in the ft-ont face of the above-mentioned rare earth permanent magnet is formed. 

[0020] As the above-mentioned metal impalpable powder, it is desirable that it is flake-like impalpable powder here, an average major 
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axis is [ 0.1-15 micrometers and average thickness ] 0.01-5 micrometers, and two or more things have [ the configuration ] a desirable 
aspect ratio (an average major axis / average thickness). More preferably, an average major axis is 1-10 micrometers, and average 
thickness is 0.1-0.3 micrometers, and aspect ratios (an average major axis / average thickness) are ten or more things. An average 
major axis does not carry out a laminating in parallel [ flake-like impalpable powder ] with a base in less than 0.1 micrometers, but 
there is a possibility that the adhesion force may be insufRcient. If an average major axis exceeds 15 micrometers, at the time of 
heating printing, a flake may be lifted with the moisture which evaporated, and a laminating may not be carried out in parallel with a 
base, but, as a result, it may become the bad coat of adhesion. Moreover, an average major axis has desirable 1 5 micrometers or less 
on the dimensional accuracy of a coat. A possibility that distribution of the flake in the inside of said distributed water solution will 
worsen, average thickness will become easy to sediment if a flake front face oxidizes in the manufacture phase of a flake, the film 
becomes weak, a less than 0.01 -micrometer thing serves as the inclination for corrosion resistance to tend to get worse and average 
thickness exceeds 5 micrometers, processing liquid may become unstable, and corrosion resistance may worsen as a result is. When an 
aspect ratio is less than two, there is a possibility that a flake may become poor adhesion that it is hard to carry out a laminating in 
parallel with a base. Although there is no upper limit of an aspect ratio, a not much large thing becomes high in cost, and is usually 50 
or less. 

[0021] In the coat formed by this invention, the content of the above-mentioned metal impalpable powder, especially flake-like 
impalpable powder is more than 70wt%, and is more than 75wt% more preferably. Since there is [ to be fully unable to cover a magnet 
base ] too little impalpable powder less than [ 70wt% ], there is a possibility that corrosion resistance may fall. Moreover, it is good 
less than [ 30wt% ] and for the oxide of at least a kind of element chosen from Si, Mn, Zn, Mo, Cr, and P to add less than [ 25wt% ] 
(for 0 not to be included) more preferably. 

[0022] In this invention, although the approach apply the above-mentioned permanent magnet to the distributed water solution of the 
above-mentioned metal impalpable powder and die above-mentioned oxide, and it applies immersion or this water solution to a 
permanent magnet can adopt the approach of forming the above-mentioned corrosion-resistant coat, it is desirable to pretreat on the 
surface of a magnet first in this case. What is necessary is just to perform at least one kind of processing which is chosen from acid 
treatment, alkali treatment, and blasting processing, and is chosen from (1) acid cleaning, rinsing, ultrasonic cleaning, (2) alkali 
cleaning, rinsing, (3) shot blasting, etc. as pretreatment. as a penetrant remover used by (1), it is chosen from a nitric acid, a 
hydrochloric acid, an acetic acid, a citric acid, formic acid, a sulfuric acid, a hydrofluoric acid, permanganic acid, oxalic acid, 
hydroxyacetic acid, and phosphoric acid — at least — more than a kind — the sum total ~ 1 - 20wt% — using the included water 
solution, this is made into the temperature of 80 degrees C or less beyond ordinary temperature, and a rare earth magnet is immersed. 
By performing acid cleaning, a surface oxide film can be removed and it is effective in raising tiie adhesion force of said coat The 
alkali-cleaning liquid which can be used by (2) is water solutions which contain more than a kind 5 or more g/L 200 or less g/L in total 
at least, such as a sodium hydroxide, a sodium carbonate, an orthochromatic sodium silicate, a meta-sodium silicate, trisodium 
phosphate, a sodium cyanide, and a chelating agent, makes this the temperature of 90 degrees C or less beyond ordinary temperature, 
and should just be immersed in a rare earth magnet. Alkali cleaning is effective in removing the dirt of fats and oils adhering to a 
magnet front face, and raises the adhesion force between said coats and magnets. What is necessary is to be able to use the usual 
ceramics, glass, plastics, etc, as abrasive of (3), and just to process by the discharge pressure 2-3 kgf/cm2. Shot blasting can remove 
the oxide film on the front face of a magnet by dry type, and is effective in raising adhesion too. 

[0023] Following pretreatment, a permanent magnet is applied to the distributed water solution of metal impalpable powder and the 
above-mentioned oxide, and immersion or this water solution is applied to a permanent magnet. After immersion or spreading, 
although heat-treatment is performed, as for temperature, it is desirable to maintain 30 minutes or more at 300 degrees C or more less 
than 350 degrees C. Less than 300 degrees C of membrane formation are insufficient, and there is a possibility that the adhesion force 
and corrosion resistance may worsen. Moreover, if it is made 350 degrees C or more, the magnet of a substrate receives a damage and 
can cause magnetic-properties degradation. 

[0024] If in charge of formation of the coat in this invention, two coats and heat-treatment may be performed repeatedly. The coat in 
this invention serves as the structure where metal impalpable powder, especially flake-like impalpable powder were combined with the 
indeterminate form oxide. Although the reason this shows high corrosion resistance is not certain, when impalpable powder is a flalce- 
like, in general in parallel with a base, a magnet is covered well and this is considered [ a set and ] with a shielding effect. Moreover, 
when a metal or an alloy with *♦** potential is used from a permanent magnet as flake-like impalpable powder, these oxidize 
previously and are considered that there is effectiveness which controls oxidation of the magnet of a substrate. Moreover, since this 
coat is an inorganic substance, it also has the description that thermal resistance is high compared with an organic coat. 
[0025] Thus, as for the average thickness of the coat of obtained this invention, it is desirable that it is in the range of 1-40 
micrometers. In less than 1 micrometer, if corrosion resistance may be insufficient and it exceeds 40 micrometers, the case where it 
lifting-comes to be easy of an adhesion force fall and interlaminar peeling will arise. Furthermore, since the volume of the R-Fe-B 
system permanent magnet which can be used will become small even if an appearance configuration is the same if a coat is thickened, 
a magnet use top is not desirable, either. 
[0026] 

[Example] Although an example is shown and this invention is explained concretely hereafter, this invention is not restricted to the 

following example. 

[0027] First, the rare earth permanent magnet was manufactured by the following approach, the RF dissolution of Ar ambient 
atmosphere ~ a weight ratio -- 28Nd-69.8Fe-lCo-lB-0.2aluminum ~ the ingot of a presentation was produced and solution treatment 
was carried out at 1,070 degrees C under Ar ambient atmosphere for 20 hours. Let this be an alloy 1. next — the same — a weight ratio 
- 47Nd-13Dy-18.3Fe-20Co-0.5B-lCu-0.2aluminum — the ingot of a presentation was produced by the RF dissolution of Ar ambient 
atmosphere. Let this be an alloy 2. Coarse grinding of the ingot of an alloy 1 and an alloy 2 was carried out with the jaw crusher under 
nitrogen-gas-atmosphere mind according to, respectively, and it mixed continuously for 30 minutes with V blender which carried out 
weighing capacity of the coarse powder 7wt% of the alloy 2 to coarse powder 93wt% of the alloy 1 , and carried out the nitrogen purge 
to it. This mixed coarse powder was further pulverized with the jet mill under nitrogen gas, and the impalpable powder whose mean 
particle diameter is 3 micrometers was obtained. It was filled up with this impalpable powder in the metal mold impressed to 15kOe 
field, and it carried out press forming by the pressure of 2 cm 1 .Ot /. This Plastic solid was sintered at 1,070 degrees C under Ar 
ambient atmosphere for 2 hours, perfonned aging treatment at 530 more degrees C for 1 hour, and used it as the permanent magnet. 
Ultrasonic rinsing was performed and this was made into the magnet test piece, after starting the piece of a magnet of 21mm x 
thickness dimension of 10mm of diameters from the obtained permanent magnet and performing barrel finishing processing. 
[0028] When the magnetic properties of this magnet were measured with BH marker, for the residual magnetic flux density Br, 14.4T 
and coercive force iHc were [ 1,110 kA/m and a maximum energy product ] 398 kJ/m3. When the element distribution of Dy in this 
magnet was investigated in EPMA, distribution of Dy existed near the grain boundary of the main phase mostly, and the center of the 
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main phase had little distribution of Dy. 

[0029] The various impurity elements contained in this magnet, and when weight, such as C, N, O, H, P, and S, was measured using 
inert gas tusion mfrared absorption spectrometry, inert gas heat-of-fusion conductometry, combustion infrared absorption 
spectrometry, etc., that total was specifically 0.5wt(s)%. The sintered compact consistency was 7.55g/cc. It was 240MPa when anti- 

was measured by the three-point bending method according to JIS-R - 1 60 1 . It was 600 when Vickers hardness number was 
measured by the 9.807-N load using the Vickers hardness meter. 

[0030] Next the distributed water solution with which chromic anhydride 4wt% was contained was prepared flake-like aluminium- 
powder 2wt/o as processing liquid for coat formation flake-like zinc powder 20wt% (both 0.2 micrometers in the average major axis 
ot J micrometers, avCTage thickness). After performing pretreatment shown in Table 1 on said magnet test piece front face and 
immersing said test piece m this distributed water solution, ♦♦••was removed by the spin coater which adjusted the rotational 
frequency so that it might become 10-micrometer thickness, and it heated at 330 degrees C at the hot-air-drying furnace for 30 
minutes, and said coat was formed. The detail of pretreatment is as follows. 
Acid-cleaning presentation: 10% (v/v) of nitric acids, 5% (v/v) of sulfuric acids 

SOdegrees C - 30-minute immersion alkali-cleaning presentation: - sodium-hydroxide 10 g/L, meta-sodium-silicate 3gyT., trisodium 
phosphate 10 g/L, sodium-carbonate 8 g/L, and surface-active-agent 2 g/L40 degree C ~ for 2 minutes - the aluminum oxide of 
immersion shot-blastmg #220 - using - discharge-pressure 2 kgfycm2 - processing [0031] Subsequently, the squares adhesion test 
was performed by the following approach to the obtained coat. 

It applies to squares adhesion test (1) JIS.K-5400 cross cut adhesion test. After putting in an incised wound in a grid pattern so that 
100 1mm masses may be made with a cutter knife at a coat, a cellophane tape is pushed strongly, it lengthens at the include angle of 
45 degrees strongly, and removes, and the number of the squares which remained estimates adhesion. 

(2) 120 degrees C, two ahnospheric pressures, and the pressure cooker trial of 200 hours were performed to the magnet in which the 
coat was formed, and the squares adhesion test was performed to the magnet after this trial. After they put in the incised wound in a 
gnd pattern according to JIS-K.5400 cross cut adhesion test so that 100 I mm masses might be made with a cutter knife at a coat, the 
contents of a trial pushed the cellophane tape strongly, they were strongly lengthened at the include angle of 45 degrees, removed, and 
evaluated adhesion by the number of the squares which remained. It combines with the example 1 of a comparison which did not 
preh-eat, and a result is shown in Table 1 . By prelreating shows that the adhesion force is improving fiirther. 



[Table 1] 










(2)/ uv'y^M-mm: 


1 




100/100 


100/100 


2 




100/100 


100/100 


3 




100/100 


100/100 


I 




100/100 


80/100 



[0033] 

[Effect of the Invention] The impalpable powder of at least a kind of metal chosen from aluminum, Mg, calcium, Zn, Si, Mn, and these 
alloys after pretreating preferably on the front face of a high performance rare earth permanent magnet according to this invention, By 
giving the coat which is chosen from Si, Mn, Zn, Mo, Cr, and P and which compounds the oxide of the element more than a kind at 
least, and is formed with sufficient adhesion, a corrosion-resistant high performance rare earth permanent magnet can be offered . ' 
cheaply, and the utility value is very high on industry. 



[Translation done.] 
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Mo. Cr. Pt^i^mitHi^<i.^t^< t^^—miiiJlCO 



4K026 AA01 AA02 AA21 BA03 BA06 
BA08 BB08 CA18 GA21 CA23 
CA29 GA41 DAI 6 EA02 EA07 

EA08 

5E040 AA04 AA19 BG01 CA01 HB06 
KB11 HB14 HB15 NN01 NN05 

5E062 CC03 CD04 CE04 GF01 GG02 
CG05 CG07 
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